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Glossary
Term Definition
Acheulian Palaeolithic period stone tools chaeattsridistinctive oval and-stegpedhiand axes

Before Present (BP)

An archaeological dating convietiimpreseissumed in this report thd5€)i.e. based on
uncalibrated radiocarbon Jates

Decca System

Formerly a positioning systbith allowed ships and aircraft to determine their position by re
radio signals from fixed navigational beacons.

Used i n sidescan siaheaeabedrigeflacuednvigcanistficisdulice aivd t

Ensonyf intensity of the returning sound wepassired
Heritage Historic or cultural associations.

Those elements of the historic ensirotiat hold value to this and future generations becaus
Heritag@sset historic, archaeological, architectur al

be any building, monument, site, place, area or landscape, or anyofohasi@ECC, 20).1

Historic England

The Historic Buildings and Monuments Commission for England

Levallois

Palaeollithic stone axe manufacturing technique/type named after 19th century finds of tog
suburbs

Maritimerchaeology

The physical remains of boats and ships that have been wrecked, sunk or have foundereq
be those artefacts which rest upon the seabed as the result of being jettisoned or lost ove
example, anchors, cannon or fishing gear).

Moustean

Style of flints tools associated mostly with Neaderthals.

Prehistoriarchaeology

In the British Isles the period from the earliest hominin occupation more than 780,000 yea
(BP) to the time of the Roman invasion of Britain in 43 AD.

Vibrocore

A technique used in offshore geotechnical surveys to recover cores generally up to 6 m dé
sampling soft seafloor sediments

May 2018

Acronyms

Acronym Description
AOD Above Ordnance Datum
BP Before Present
Ci4 Carbon 14
CEA Cumulativieffect Assessment
DCO Development Consent Order
EIA Environmental Impact Assessment
GPS Global Positioning System
KP Kilometre Post
LAT Lowest Astronomical Tide
MBES Multibeam Echo Sounder
MOD Ministry of Defence
NL Named Location
MIS Marindsotope Stage
NPS National Policy Statement
NSPP North Sea Palaeolandscapes Project
PEIR Preliminary Environmental Information Report
REC HumbeRegional Environmental Characterisation
RNAS Royal Naval Air Service
RCZAS Norfolk Rapid Coastal Zone Assessment Survey
ROV Remotely Operated Vehicle
SAM Scheduled Ancient Monument
SBP Sub Bottom Profiler
SSS Sidescan Sonar
UHRS UltraHigh Resolution Seismic
UK United Kingdom
USBL UltraShort Base Line
UXO Unexplode@rdnance

Orsted
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Units
Unit Description
m Metre
nm Nautical Mile
nT Nanotesla
km Kilometre
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The aim of thiarine Kthaeologicdlechnical Repastto inform tHenvironmental Statenfent
Hornsea Three by providmg\erview of tlaechaeologichbhselineagainst which the potential
Impacts dlornsea Threa the archaeological record of the area can be assessed.

The objectives of this study are to:

1.1.1.2

2.1.2
development of the Hornsea Project Three Offshore Wind Farm (hereafter referred to as Hornse

Three)Hornsea Threeasgroposedffshore wind farm project within the former Hornsewl Zone,

includes thassociated offshore cable corridor and onshore infrastructure. The praposal is for a

offshorevind farm which will be situated within the Hornsea Three array area e tfeereast of t
Hornsea Zone. Hornsea Three is located in the central resgiotherfifttosth Sea, approximately

121 kmfrom the UK coast (at Tringham, Namfbl&pproximatdlyl km west of the median line
between UK and Netherlands whiguse@.1). All references to Hornsea Three in this technical
report shall, for the purposes of the report, refer to the offshore infrastructure and activities only.

RPS was commissioned to undertake a marine ardiesdiogyudy othe regional marine
archaeology study at@anform thearine archaeoldggvironmental Impact AssessmentqiEIA)
Hornsea Threéccordinglyhis technical report consider&nben and potential archaeological
records in Hornsea Three (withiiotheea Threeray area, the offshore cable corridor and landfall
areg within its wider historical coitextthree main areas considered Mathee Khaeological
Technical Regare:

1 Submerged prehistoric archaeology;
{ Maritime archaeology; and
1  Aviation archaeology.

Summarise the potential for submerged prehistoric archaeology to be encountered within
Hornsea Threarray area, the offshaable corridoincluding thmtertidabrea and to

contribute to the understanding of the palaeoenvironment of the wider UK continental shelf;
Highlight known maritime and aviation sites and, based on the maritimeragitongl of the
marine archaeology study area, assess the potential for the existence of unknown sites &
materials within Hornsea Three;

Presensite specific geophysical data from surveys a¢tossstee Thregrayareaand the
offshorecable corridodenifying anomalies of archaeological interest, characterise these
anomalies and integrate the results with those obtsedes@rk described above; and

Review availableelevant geotechnical data for sediments of archaeological and
palaeoenvironmenialerest and integrate the results with those of Atesetkskork

described above.

1.1.1.3 Available evidence for submerged prehistoric, maritime and aviation archaeology within the Hornsea

Three array area, the offsbaide corridandintertidahreais presented and the potential for the

presence of currently undiscovered archaeological sites and materials from all periods is discussed. The
importance of the archaeological record and the likely impacts of the development of Hornsea Three on

thisrecord are assessedolume 2, chapter 9: Marine Archaeology
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Protection of Military Remains Act 1986

2.2.2.3 The Protection of Military Remains Acnak&st an offence to interfere with the wreckage of any
crashed, sunken or stranded military aircraft or designated vessel without a licence. This is irrespe
of whether there was loss of life associated with the wreck, or whether the loss eEgselaircraft
occurred during peacetime or wartime.
2.1.1.1 For the purposes of the Hornsea Three marine arctiwraltgyisatiolwo study areas are

defineds follows: 2.2.2.4 All crashed military aircraft receive automatic protection under this Act, but vessels must be individ

designated. There are two levels of protection offered by this Act: designation axa étrotected Pla
 The Hornse€khree marine archaeology studyaefiaed as the anghich widncompass the as a Controlled Site.
offshore components of Hornsea Hpedfi¢allfhe array area, offshasble corridor
(including ttemporary working areas extending someofiG€lther sidandintertidadrea
seaward of MHWS) as this area was considered to be directly affected by the proposed
development; and
1 The regional marine archaeology studlydafeeed aa 20km buffer from the Hornsea Three
array area amdfshoreablecorridofinclding the temporary working asedshded to include

the Hornsea Project One and Hornsea Project Two afseg igae2.1). This regional 2226 Controlled Sites are specifically desigrestedvhich encompass the remains of a military aircraft or

marine archaeolagydy area is the area covered by the desktop review and therefore provides a a vessel sunk or stranded in military service within the last two hundred years. Diving operations
wider context for the-sjgecific data, as well as the extent of the marine archard&iye effectively prohibited on thiése without a specific licence.

effectssessment (CEA).

2.2.2.5 Protected Places include the remains of any aircraft which crashed while in military service or any v
designated (by name, not location) which sank or stranded in military service after 4 August 1¢
Although crashed amyitaircraft receive automatic status as a Protected Place, vessels need to be
specifically designated by name. The location of the vessel does not need to be known for it tc
designated as a Protected Place.

2.2.2.7 Sites designated under Bretection of Military Remains Actii®®8h the regional marine
archaeology study areatardHornsedhree marine archaeology study area are outlined in section
3.5.1below.
2.2.1.1 This section on#s legislation and guidance relevant to offshore archaeological remains in the context , .
. - Ancient Monuments and Archaeological Areas Act 1979
of offshore renewable energy development. It is not an exhaustive list.
2.2.2.8 Thisprimarily land bas&dt may also be used to provide protection for underwater sites within the
2.2.2  Legislation UK6s territorial wat er s excaBationd, \«hictes sessels aircraftort u r
other movable structures of natiomngd or t ance may be schedul ed as
demolish, destragmovealter grrepairor make any alterationa tmonumendr carry out any
2.2.2.1 The Protection of Wrecks Act 1973 makes pwahisit/K waterfar the protection of wrecks and flooding dipping operationithout scheduled monument consent. The Act is administered in England

any vessel or associated objects on accoumtredkidgie of historical, archaeological or artistic by Historic England, on behalf of the Secretary of State for @uinaeSpoedi
importanceby way of site designation. Each designated wreck is surrounded by an exclusion zone

within wibh it is an offence to tamper with, damage or remove any objects or part of the vedselo? to There are no sche_duled ancient monumtaetsragional marine archaeology strea dahe
carry out any diving or salvage operation, except under the terms of a licence granted by the SecretafjPrnsea Three marine archaeologgstady
of State for Culture, Media and Sport.

Protection of Wrecks Act 1973

2.2.2.2 Protected wreckshioththeregional marine archaeology study area Biodntes Three marine
archaeology study area are outlined in&écimeiow.

:
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Merchant Shipping Act 1995 1 COWRIE Guidance (2007, 2008 and P WRIGuidance atudes

All wrecks within the UKos territorial sea and zanoWERifolmedt Blidante fdr fhe OfénBrd Reflewdbr Erderdyesectbi(CAWRFEMOC
territorial sea muast stateth Section 236 of the Mant Shipping Act 1998 ,declared to the and

Receiver of Wreck, who acts on behalf of the Maritime and Coastguard Agency in administering this Offshore Geotechnical Investigations and Historic Environment Analysis: Guidance for t

section of t he Act . The Act defines oOo6wreck©o as anNehé?zvhbﬁb%ne?’&@ée&o?(&'ibﬁleJncPLBd?hgr2b1'@).or on the sea o
from tidalater. ’

Identifying dnprotecting palaeolithic remains; Archaeological Guidance for Planning Authoritie

1
All items which are raised from the seabed, regardless of age or importance, must be reported to the and Developersitaric Englanti998)

Receiver who will act to settle questions of ownership and salvage. Finders who report their finds to the
Receiver have salvage rights.

MaritimeArchaeology on the Continental Shelf

It should be noted that outside of the UK terrifaeabsyand Ir), theregulatioand reporting 2.3.1  Desktop review

of maritime archaeologgaserned by international legislation and gétaiibeshowevemay 2.3.1.1 A detailed literature search was carried out to estabBstintneofoaformation availabtbe

be sulgct to EIA under the European Union EIA Directives 85/337/EEC and 97/11/EC and assessed byegional marine archaeology studyl@fiaation was sought on marine archaeologne from t
virtue of the Strategic Environmental Directive 2001/42/EC. followingrincipgbrimargources:

International law 1 Records of United Kingdom Hydrographic Office (UKHO) wrecks and obstrublyons provided

Guidance ialsoprovided by international law such as The United Nations Gotheshizon af SeaZone L{@Sedone”) _ o _ _
the Sea 1982 (UNCLOS, 1982), the European Convention on the Protection of the Archaeologicdl ~R€cords held by the National Record of the Historic Ervidriopeitstoric Englamaich
Heritage (Revised) 1992 (the Valletta Convention) and the UNESCO Convention on the Protection of Include reports of finds recovered as a eggriegate extraction and reported under the British

the Underwater Cultural Heritage 2001 (UNESCO, 2001). Marine Aggregates Pr odRrotoeol for ReposingcHinds ofon 6
Archaeological Interest (BMAPA and EH, 2003 amtig@Gaset also includes information
Guidance onwrecksobstructiorendknown losses/ casualfiBiRHE;")

1 Admiralty Charts 1187 (Outer Silver Pit) and 1503 (Outer Dowsing to Smiths Knoll includ

Guidancevhich has been considered in the production oh¢hisréhaeology Technical Report _
Indefatigable Banks);

includs:

1 Geoarchaeological analgéigelevant interventions within thetHornsea Thremarine
1 Code of Conduct Chartered Institute for Archaeologists (2014); archaeology studreand theegional marine archaeology atadyand
1 Standard and Guidance for Historic Environment Desk Based @kadssatkitistéuor 1 Aircraft Crash Sites at Sea: A ScopingV&sdgx Archaeola208b).

Archaeologists (2014);
. . . . .3.1.2 Information from followewpsdary sources related to the maritime history, submerged prehistory and
The Code of Practice for Seabed Developers (The Joint Nautical Archaeology Polic 8ommlttee
f pers ( 9y y the archaeologytioé southern North Sea and the Norfollw€reasiso sought

2008)
1 Crown Estate Guidance (Crown BEstWessex Archaeology, 2010, Wessex Archaeology, Y The Humber REC (Tappiu, 2011);
2010) TheCrown Estatuidance includes 1 The North Sea Palaeolandscapes Project @Baff2997); and

3 Model Clauses for Archaeological Schemes of Investigation (Wessex Archgeology, 2010 T The Norfolk Rapid Coastal Zone Assessment (RoBEEIID).

and
3 Protocol for Archaeological Discoveries (Crovam@atassex Archaeology, 2010)
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2.3.1.3 The SeaZon®&lRHE anithegeophysical datallected during field surveys (see fe8tirelow) 3 Hornsea Threarrayarea Multibeam echo sounder (MEE8) backscattarith line

were superimposed on a base map of the survey area in a project GIS workspace to plot the general spacing doOby50 my

distribution of known and recorded shipping casualties and geophysical ancmaaiesgicéh 3 Funnebetween the Hornsea Three array area and offshore caldertsidéted in this

potential in tiegionainarine archaeology study area. Information drawn from secondary sources was report as part of the Hornsea Three offshore cableMBE®or) backscatterth line

used qualitatively, particularly to develop an understanding of the likelihood of unknown and unrecorded spacing of0Dby500 m; and

maritime archaeological sitegeandins in thegional marine archaeology study area, which also 3 Hornsa Three offshore cable carfBESwith line spacing 58 to 67m at 100%

includes thdornsea Threearine archaeology study area. coverage

2.3.1.4 Records dbecondNorld War Air/Sea Rescue Operations cited by Wessex Archaeology in Aircraft q Sidescasonadata:
Crash Sites at Sea (Wessex Archaed@fib) were used with a documentary review of historic
aviation activity in the region to understand the density and general distribution of wartime aircraft &
activity in thregionamarine archaeology study area, and thus highlight the potepteddoceh
of aircraft crash sites within HornseanErnnee archaeology study. area e

Hornsea Thregrayarea Sidescan sonaith line spacing in tletlwestof 500 by
1,000mand the®utheastof1,000by1,000n and
Hornsea Three offshcablecorridarSidescan sonwaiith line spacing5#to 67m at

100% coverage
2.3.1.5 The review of the potential for unknown and uncharted maritime and aviation archaeological sites in the
regionainarine archaeology study area was supplementeddssmertsof the conditions which T Magnetometdata:
can be expected to affect archaeological S|t.e. surv.lval an_d visibility within Hoemses Three _ 3 Hornsea Thremrrayarea Magnetometavith line spacing in thuthwestof 500 by
archaeology study ar€his was assessed specifically in relation to the nature of the archaeological 1,000mand in theositheastof1,000by 1,000 and

material itself an@ thature of the seabed environffenabove data, combined with the results of

_ _ _ _ 3 Hornsea Three offshoablecorridarMagnetometat55to 67m on linesffshorend at
field surveys described below, allows the archaeological character of Hornsea Three to be established.

40 to 50n on lines in the inshore. area

2.3.2  Field surveys 1  Sub bottom profi&BP}ata
Hornsea Three arrayea and fishore cable corridor 3 Hornsea Threerayarea SBPwith line spaciofD0by500 m
Geophsical surveys 3 Fumelbetween the Hornsea Three array area and offsh.o.re c.a(:cternmo.tmied in this
report as part of the Hornsea Three offshore cableS&Pudlibr)ine spacing 6Dby
2.3.2.1 A number of geophysical surveys have been cormhpletedre summarisethe bullet points 5 m and
belowThe followingata was collecttat the entireHornsea Thresray area and offshore cable 3 Hornsea Three offshore cable caB@Rwith line spacings&tto 67mon linesffshore
corridorgxcluding those areas where the proposed route has bemtvadtemethe Preliminary and at 40 to 50 m on lines in the inshore area

Environmental Information Report (PEIR) and the Environmental Statement §&s8€l datagraph

seq. TheHornsea Threeray arewas surveyed by EGS Ltd (E@8theHornsea Three offshore 2.3.2.2 The data was collected to a specification appropriate to achievenghitéoficatation
cablecorridoby Bibby Hydromap Ltd (BHM), Fugro Ltd (Fugro) and Clinton Marine, $uevey (CMS) requirements:

latter of whom swred the funnel area at the junctionHudrtieea Thredfshore cable corridor and

the Hornsea Three array afée. primary purpose of these surveys was to provide baseline
information to inform the Bidter depths were taken into account and cemgenskuring the

survey. The data collectedthe different survegsied in specificatt@pending on the surveyor

and the sensors usédwever the data from each lot is considered comparable and appropriate to
characterise the marine archaeolpgieamtial of thHdornsealhree developmearea Survey

coverage and mobilised sefsoesich survaye detailed betow

Magnetometeidentification of contacte 5

Sidescan sonaesonitation of contacts >0

Subbottom profilerpenetration >h® and

Multibeam khymetry BIN size of <In®wth ninesoundings per cell

MW (W (W W

1  Multibearbathymetgnd backscatigata:

; Orstec
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Followingata delivery, an initial review of the dataset was undertaken to gain an understandhg.®8thelt should be noted that there may be instances where a contact ordyeéitdteoseabed but

geological and topographic makeup of the survey area. Within the extents of iibesurvey area
potential for variations in the seabed are high and can affect the interpretatibnsofiatedtacts.
however, thaiw altitudeserecontrolled argudity assurethrough grids andingOasis Montaj

The magnetometer was locagtebn 1 and 4.5 m above seabed except in very isolated
circumstancesid8scan sonar lay withétween 20 and 15% of range except in very isolated2

circumstances. 3.29

Whilst soenof the data extends beyond the survetharparpose ofighMarine Archaeology
Technical Repast to characterise the historic envirotineeetore all available data has been
consideredA data quality review was undertaken, as is commgwithactigaetometer data
disregarded ifdid nomeet the following critetesigned to ensure that the data are reliable in terms
of locatioandbackground noise

A grid cell size of D

A blanking distance of 20.0

Magnetometer altitude ofdet\® and 4rb; and
UltraShort Base Line (USBL) positioninigsstioan 2.5n.

=4 =4 A =

not be visible in the geophysical data. This may hebsumgtoovered by sedinmenbeing
obscured from the line of sight of the sonar or poor qtadikg datacritage assets can be reduced
thorough a series of measures such as further geophysical survey,ftorl&x@amulunder
some circumstancesgetedROV sarches.

The archaeological potewtal assigned to each cotastd on the criteviatlinedn Table2.1

below In addition, agnetic anomaliet greatethan500nT have beegprovisionaligentifiecs

areas ofarchaeologicabtentialWhere uncertainty existed as to the identification or archaeological
potential of a contact the provided dataset was i®epesifexcllyjdescan sonand SBP data

were imported into CODA Survey Engine or Chesapeake SonarWiz and reviewed on a line by line |
and MBES data was viewed in QINSy Cloud, Fledermaus or other point cloud visualisation soft\
dependant on the requiren@wérthe specification of thevey, and the quality of procesisang,
magnetometer datas not rprocessedifter a review of the magnetometer data collated for Hornsea
Three, mareas were identified that warranted aduitiooéensurvey work

Table21: Criteria for archaeological potential

Archaeological reviefigeophysical data

Archaeological Potentia

Criteria

The datasets described below have been considered together to provide an overall charatrersavorron

A contact potentially of anthropogenic origin but that is unlikely to be of archaeological intg

Hornsea Thre8&idescarsonar is considered the best tool for the identification of anthro oLg?éthc
contacts on the sealteugh itability to ensonify small featuresciodms the basis thie Medium

archaeological assessment of data.

A contact believed to enttiropogenic origin but that would require further investigation to €
archaeological potential

Magnetometer data indicates the preseroeusfdnd thus usually anthropogenic material both %ﬁh

A contact almost certainly of anthropogenic origin and with a high potential of being of arc
significance

and under the seabed and where line spacingtyglically to a specificatibowingor the
detection of UX@rpvidingccurate positions of buried ferrous andbasdiellection across the
Hornsed hree survey area was intended to provide an overall understandingnefshacsiig.
varied frorapproximate0m in théHornsea Three offshore cable ceoorifid@to 1,000m in the
Hornsea Thremray areaVhere possible, significaagnetic anomali@srehowevecorrelated
with contacts visible on the seabed.

Whilst SBP and MBES are useful tools for archaeological abspsgmerary use, outside of
seabed and paflemdscape characterisation, is in the corroboratiorctsfidentdied in the
sidescan sonand magnetometer data.

:

2.3.211

2.3.2.10 Contacts assessedhasindow, medium and hégbhaeological potential were then compiled into a

gazetteer and a shapefile created for further assessment alongside known features such as wre
mooring buoys, third party assets such as cables and pipelines and sithetuseab&tie data

was subsequenthssessed to ensureunnecessy identifation ofirchaeological potential when

the origination can be identibeemoveontactsf no archaeological importance

Measuremenighere possible weaken isidescan sonéBP and MBES processing software, and
whilst largely accurate, discrepancies can be noted. Where there is uncertainty asoto the potenti
originof a contact, a precautionary appraactiways takemd the contact was taken forveards t

the next stagetbkassessment
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Gedechnicaurveys Borehole survey
2.3.2.12 A geotechnical survey was undertaken i©O20Ivundred andenty fivgeotechnicébcations 2.3.2.20 A borehole surveymediately south of the Hornsea imted&labreahas been undertaken in
wereinvestigatedh the Hornsea Three array @@asisting df03 CPT, 12 borehole, and ten connection with Hornsea THme.groups of boreholes were undertaken, one group of four to the
vibroore locationgnd fiftyone geotechnicdbcationgconsisting &5 CPT and26 vibrocore east of Weybourne Gap, with a group of three to its west.

locationsyereinvestigateid, or in close proximityttie, Hornsea Three offshore cable cadinelor.
location of geotechnlioehtionss shown oRigure8.1 below.

2.3.2.13 The borehole samplesinvitie Hornsea Three arrayvaeea collected dowwmapproximatebpm
belowtheseabed. Here the ampler was advanced by lowering the samplinglkdoit mwithaacdtill
string on a wireline system. The drill string was fixed through the seabed frame and lowered to the
seafloor. Push and piston samples were recovered. A core catcher wasohssd/énsods to
maximise sample recovery.

2.3.2.14 Vibrocae sampling was undertaken to a depth of mpb&ldsv the seabaad he sampler was
advanced by vibration amplitude/frequency.

Ground model

2.3.2.15 In addition to the identification of anthropogenic contacts on the seabed, detailed analysis of
geophysical segvdata has been undertakétobysea Thrée order to formulate a fpuifpose
ground modt inform the Environmental Statement

2.3.2.16 The gound model has involved identifying those units overlying bedrock and determining their
approximate depths andrggtwithin the geophysical survey laraddition, a brief initial review of
the geotechnical samples collected for Hornsea Three has been undertaken to inform the ground model.

2.3.2.17 The initial ground mdae yielded resulbictbroadly confirm theulés of previous surveys in this
part of the North Seay. byzaffnet al, 2007

Hornsea Threiatertidalarea

Walkover survey

2.3.2.18 A site visit dnwalkover survey was undertaitens the Hornsea Thn¢ertidahreain February
2017.The aim of the walkover surveyonestablish the presence of above ground archaeology,
whether or not previously recorded and to verify the settings of henitadfe agseity of the
Hornsea Thréatertidadrea.

2.3.2.19 The walkover was undertakem drbase at Weybourne fgapalong th@ublic right of wayy the
landward side of the intertidal zone and then on the beach to the east and west(s¢¢he car park
Figure8.14). The walkover covetleeexposed part of the Hornsea irttezedadrea

; Orstec
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3.1.2.5 The northern part oftfeensea Thregrayarealies at the southern edge of the Outer SilMasPit
featuraves a lake during tEsarly Holocene. This large body of fresh water is likely to have been very
attractive to hungathersAlthough no clear dating evidence is available, isostatic models suggest that
the coastline of the Outer Silver Pit was active at aroun@Gafso&BPal, 2007) Within the
Hornsea Thregrayarea the water extenotlsdepthio some73 mLAT in the northeost par at

The depth of water and character of the regional marine archaeology study area varies considerably,]e edge of the Outer Silver Pit

from shallow intertidal and subtidal waters close to the propoaeghlandfai t he oc gang NnARE RighOResolution Seismic (UHRS) cross sectitire afroailer of the Outer Silver Pit

of the seafloor and its relationship with the adjacent coast has a direct retaeemsie, with increasingvater depth and Holocene sediment thickness which appears towards the Outer Silver F
density and character of the archaeological remains found on and under it. The Swarte Bank, Eem, Bolders Bank andCBofaynations can be s@erhaeological remains

Hornsea Threarayarea of the Mesolithic and perhaps Upper Palgsoidats are likely to survive

Within theélornsea Thregrayarea the water extends in depth from-86rteesom&3mLAT in 3.1.3 Hornsea Three offshore cable corridor (including temporary working area)

the northemost part. Thelornsea Threrayareais characterised by relatively shallow bankg 131 The water depth along the Hornsea Three ddfsleocerddor broadly shallows from the offshore
separated by two deeper channelsandistently deeper area todtta, Outer Silver Pit. terminus to the intertidal.area

Glacial till depositthe Bolders Bank Formation are present on the majoritynsbéh@hee 3132 The site specific SBP data indicates that the shallow soils sequence of the Hornsea Three offs

arrayarea TheBolders Bankofnationis also characterisecanyumber &@otney Cut Channels that cable corridor from the offshore terminus to the intertidal arsedi®ictiragdllowing (Eegure
have eroded through tharttie array area and more widely 3.9for Kilometre Post (KP) locations):
Markhams Hollecated in the centre and east ¢idfsea Thregrayarea is avalley partly f  Holocene sediments overlying Bolders Bank Formation from the northeastern end of the Horr

infilledBGS crossectiongor the area and 2D seismicfaatasub bottom profitivagle available
to theNSPR suggsts the existence asthaeologicabygnificant deposits within this strukture.
channel system attached to the end of this tunnel valley, which is incisedPieistdlceneate

Three offshore cable corridor, with a short section of Holocene sediments overlying Botney
Formation to KP110, in areas which were surveyed (se€aafjraph

) i . 1 Holocene sediments overlying Bolders Bank Formation from KP110 to KP82.5;

Boulders Bank formation, can be observed to terminate at thesharpattine (Gafiaey, 1 Holocene sediments overlying Swarte Bank Formation from KP 82.5 to KP61.75;
2007)A  more rece n.t Ul t r. a. Hi g h_ ) Re S ol ution Seis m"ﬂc Hélo%e'?'@s%&imen%er\(/)eﬁylsng E%rﬁoﬁdtdro%nra Fofmatior? ffom KP%%% t|6 RF?SWO s Hol
undertaken as part of Hornsea (Higeee3.2) has indicated that ihfdled with up to arounch60 f  Holocene sedimenterying Bolders Bank Formation from KP57 to KP45:
of Holocene sedimerise @epest interpreted horizon is the Yarmouth &tosd®On the f  Holocene sediments overlying Swarte Bank Formation from KP 45 to K;339' and
southwest i de of Ma r bglacaiomined valléy df the Swarte Bamfationis present T _ ' ) )
This feature and unit \pasetrated by recent geotechnical intervention carried out as part of 1 Shallowhqr;]alk with isolated patchesﬁof Suaternary Sediments from KP39 to the intertidal ares
Hornsealtree (CPT057see paragrapl2.3.2.12above ané&igure3.3). Above the Swarte Bank areas which were surveyedpeamegrap.3.2.)
Formation, tieem is preseandisalso represented in the CPTO57 location. 3.1.3.3 A number of features have been identified witltimska Thresffshoreable corridomhese
Asecond distinct channel i's situattmeHornsema t he nén?lL{d% of Mar khamdébs Hol e, i n the northern half
Threearrayarea This featuies nar r ower t Tha featudmmekthta @Quées Silvidro | e 1 A deep channel crogsioutdetween KRaand KP155;
Pit issome30m deeper than the surroundingdeabledeepens from approximéletyLAT to a 1 A sndbank betweeng8and KB5
maximum depth of approxim@Baty LATat its northern exterthe gradient is steeper over this area 1 A shallow channel betwed.fand K#7.75:
t(Gr;fsen tajaztom)M.aTlhekﬂaanIre dsgnterdretédeas being a marine inlet into the Outer Silver Pit 1 Alarge irregular depression in the seabed beBa@BamPKBL75;and

yeta ' 1 A large seabed mound betwedB7Rnd KB6.25,where seabedvéds ise to som&5 m

and-28m LAT
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3.1.34

3.1.3.5

3.1.4
3.14.1

3.1.4.2

3.1.4.3

3.14.4

3.1.45

Ground modelling using the geophysical survey data collected as part of Hornsea Three has broadly
confirmed the evidence from previous surveys, including BGS data. It has, however, added detail and
identified several fartareas of interest.

In particular, in addition to the large fluvial feature loc&6d(sttoMid on bdtigure3.5 and
Figure3.9), smaller channels have been revealed to its southirigstrg36e Similarly, further
channelggevealed by the NSPP have been confirmed at KPi@r§&8andFigures.7). In each
case Holocene deposits survive below the seabed.

Hornsea Three intertidal area

The general topography dfitrasea Three intertadtah is lolying cliffo the east of Weybourne
Gap rising rapidly to somen#&bove Ordnance DatAd), with lower lying ground to the west

Weybourne Gap, located at the centrédofribea Thréetertidadrea comprises a shallow former

river valley that meets the sea. At the mouth of the valley there is a small valley mire, located close to
the campark. On the foreshore are periodically exposed outcrops of organic sands, peats and muds
(Norfolk HER No. 6256). These deposits are associated with prehistoric worked and burnt flint, animal
bone and wood. These deposits therefore can be relatddposiieissociated with the former

river valley that passes through Weybourne Gap.

The geology at the landfathand the intertidal zone comprises chalk overlain by marine sands and
gravels (BGS)Neybourne gap marks a change in the solid geology of the area, with steep chalk cliffs,
apparently harder in nature than that to the west, which are being actively eroded by the sea to the east.

The cliffs are an eroding glaciabrilprising basal @ik overlain by the Sherringham Cliffs
FormatianThisconsid of the 'Bacton Green Till Menfberied as the ice sheet from the west
deposited a sandy till sometimes visible in dkftset&n in places by the subglacial 'Weybourne
Town Tilind outcrops of thentarginal fan complex Briton's Lane FqreBoion's Land Sand

and Gravel MemletoKWilson 2011)

Weybourne Gap is the location where the shingle spit of Blakeney Point meets the Glacial Till cliff. To
the west dVeybourn&ap the shingle spit fronts the coastline, concealing old salt marsh deposits
beneath it, which are likely to be more extensive west of Kelling Hard.
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Table3.1:  Prehistoridimelinesummary

3.2.1.1 The prehistoric archaeological record of the British Isles covers the period from the earl Period bates Subdivision bates Notes
occupation more than 780,000 BP to the Roman invasion of Britain in 43 ADg Bpangthis |on Cromeria(PreAnglian | (>780,000 to approximaj Some potential for hominif
time, sea level fluctuations caused by major glac@tidimglfe Anglian, Wolstonian and the Glaciatiorheriod 478,000 BP) exploitation and use
Devensian) have shaped the submerged prehistoric landscape within the regional marine|archaeology _ Hominin presence in the
study area. The changes in sea level hawes abxfised the floor of the southern North Sea, Anglian Glaciation Ef‘zﬂf’(r)%’grg%t)e'y 478,000 ;Et’gg;”;mrez”fgf ﬂgg&:‘c"og
including within thegionaimarine archaeology study, amegating an inhabitable environment Anglian glaciation is unlike
suitable for hominin occupation and exploi@bileB.1 below summarises theeshistoric . . approximately 424,000 1| Lower Palaeolithic materiz
archaeological ratand the potential for remains of these periods to surviveegiithial tharine >780,000 to Hoxniainterglacial 380,000 BP) ’ found in the UK

PreDevensian | approximately 73,0 ) — )

arenacology sttza 5P Postanglanfpre | 380,000 and 130,000 gy Edence foromini act

3.2.2 PreDevensian (>780,000 to approximately 73,000 BP) 2?;323233 (Wolstonian) (micely referred t0 s ¢ inrergiacial periods within

Wolstonian

ThePreAnglian Glaciatio(»780,000 to approximately 478,000 BP) Middle Palacolithic homini

known to have occupied

3.2.2.1 The earliest current evidence for a hominin presenceisnagssotiated witmomer Forelsed
northwestern Europet

Ipswichian Interglacial approximately 135,000 t

Formatigna series of interglacial depasgsciated with the Bytham and Ancastewripefag 73,000 BP) apparentiyo hominin
which flowed from the Midlands across East Anglia and Norfolksanthiertibloingy Sea during presence in the UK
the Cromeria@omplex, a Middle Pleistocene stage consisting of multiple glacial and interglacial Arrival in the UK of late Mi
periods, equivalent to Marine Isotope (M&)#8 to 21. Palaeolithic Neanderthals,
Devensiato who were followed
3.2.2.2 The Cromer Forbstd Formation is associated with predominantly fluvial sedimentation,kﬂxﬁfrﬁharg'a' 73,000 to 18,000 BF - - ;‘;‘r’lryoﬂpmpaéfgjalé%?i?hip
deposition in a complex of floodplains, tidal channels and rivers draining the land to the west. These anatomically modarmans
deposits have been found east of Sheriighgntha coastline and are known for containjng (Homo sapiens)
sediments contain a rich faunal assemblage and other palaeoenvironmental information which suggest Coincidewith the Late Upp
that theinterglacial stage(@as characterised by a warm, almost Mediterranean climate and an Palaelowhii alnd;he )
. G . .. . ) Mesolithidikely that muc
environmerith in resources attractive to homininsefRar2005; 2010; Wymer, 1999). PostLate Glaal theregionaharine
. . . . . Maximum and | 18,000 to 6,000 BP | - - archaeology study area w
3.2.2.3 Thisattractiveness to homimsremonstrated hysite at Happisburgh on the north Norfolk coasrly Holocene occupied by Late Upper
some30km southeast thfe proposddornsea Three intertadtaband asociated with the palaeo Palaeolithic and then

Mesolithic people until the

Ancastenyvhere Lower Palaeolithic flint artefests suggestedhominin presence in Britain moré area was finally inundated

than 780,0@P,MIS21 or earli€Parfitet al, 2010). Aissuggestthat a hominin presence in the
regionainarine archaeology studyiangassible during the Cromerian.
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3.224

3.2.2.5

3.2.2.6

TheHornsea Thregrayareaand offshomable corridgeophysicaurveys have all identifiealk

as the basal unihe Yarmouth Roads Formation is not exposed near the seabétbmsiea the
Three array area or offshore cable cdinieler aréliddle Pleistocene deposits beyoBf.&KP
themselves overlying a series ofrdeliprelelta Early Pleistocene depokhe offshore formation
contemporary with the onshore Cromerian Complex depgaimauthdroads Formation,(EGS
2016 Walters2016). Largely contemporaneous with the Crorsed-Borstation within which the
Happisburgh archaeological alatess been found, the Yarmouth Roads Formation is an

3.2.2.7
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The Hoxnian and Ipswichian Igtéra c i al 0 s -Argiad/prddebheasianp (BVeldtonian)
Glaciation

The temperate Hoxnian interglacial (approximately 424,000 to 2881apfbBRved the Anglian
GlaciatianThe UK appears to have remained a peninsula of northwestern BEbheoplxhieng

and there is archaeological evidence that hprotrahdy early Homo neanderthatetsised to

the UK as the climate ameliorated. Lower Palaeolithic archaeological material has been found at H
in Suffolk (Wymer, 1998)h anumbenf other isolated finds known from that asgieell as a

accumulatiarnf sediments deposited by a large delta fed by a number of river systems, including the hominin skull from Thames gravel terraces at Swanscombe (StriVyhin2666)marine

proteRhine;Maas;Scheldt andBythamAncaste(Gibbard, 1995). The Formation consists of sands,
with interbedded silty clays and evidence of reworked peae{@hmO&R), and represents a

environment the Egmond Ground Formation is associated with MIS 11 and, where present, overlie
Yamouth Roads and Swarte Bank formations. It comprises marine sands with thin bands of silt and

mixed lower estuarine, intertidal to marine environment with some potential for hominin exploitation ar&‘i‘tributed to an open marine envirofivemtis thus the potential that Hoxnian period hominins used

use.
The Anglian Glaciation (approximately 4780024,000 BRMarine Isotope Stage) 12 3228
The Cromerian was followed by the first and most extensivdellé?#istocene glaciations, the
AnglianDuring the Anglian Glacigi@regionamarine archaeology study wmdd have been

covered by icejhich is known to have exteadgddr south as the north Cornwall coast and 229
Thames Valley (Wymer, 1999). The ice sheet extensively moeiiegidnelgndscape gne

existing landscape features are assumed to have been either lagetyeeadedder glacial till

oroccupied thegionainarine archaeology study.are

Between approximately 380,000 and 130,00ariB® Isotope Stage 9)todnmonlyeferred to
as the Wolstoni@tagesaw a period containing three glaciations and two interglacials. .

During the cold cycles of the Wols&iagaglaciationshe extent to which glacial ice cotrered
regionamarine archaeology study @mdaa hominin preseiscancertain, although it is suggested
that during MIS 8 ice reached the Peterborough area (White. @fleh@@] the only deposits

(Rose, 2008). The sedimentary signature of the Anglian glaciation is the Swarte Bank Formation whid}{"ently attributed to the Wolstonian Stage within the study area are the proglacial and fluviogl

occurs itheregionamarine archaeology study amdathe wider aras infill in stddacial valleys
incised into the Yauth Roads Formation and other underlying Quaternary E&H2646 (
Walters2019.

A hominin presence inréggonatarine archaeology study area for most of the Anglian glaciation is
unlikely, but should there be any archaeological rentiimpénod (perhaps following the glacial

Cleaver Bank Formation deposits, located to the east and north of Marvkiaen, Biere is
archaeological evidencédoninin activity in the UK during the warmer, interglacial periods within the
Wolstoniarthe secalled Purfle@1S9) and AveleyMIS7) interglacialsrom sites like Purfleet
(approximately 350,000 ®¢hreveet al. 2002) and Stanton Harcourtofapyately 170,000 to

180,000 BMBuckingharet al. 1996). These finds comprise mainly late Acheulian and Levallois, or
Mousterian flint tools, which reflect the transition from the Lower to the Middle Palaeolitl

maximum as the climate ameliorated), they are likely to be have been heavily reworked by subsequetdpproximately 300,000 BRgHoxoniaperiodEgmond Ground formation, interpreted within the

glaciations and will thus generally be encountered only in secondary contexts.

3.2.2.10

3.2.2.11

18

Hornsea Thredéfshoreable corridanay have archaeological potential

The Aveley interglacial was followed by final Wglataiemmsfrom approximately 180,000 to
135,000 BP, during wthehUK appears to hbeenuninhabited by hominins.

The onset of the Ipswichian interglacial (approximately 135,000 ,tM&H60@ Bfarked by an

abrupt climatic change. Sea level rose to 5 to 6 m above its current point, cutting the UK off f
continentdturope and inundatingregional marine archaeology studpradteauch of the east

coast of England. Ipswichian agearfE&wormation marine sands, evidence of this marine
transgression, have been tentatively identifielbindbe Thregrayareageophysical daiaG$

2016 and over the outer part offtrasea Thredéfshore cable corridor
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3.2.2.12 While the Ipswichian appears to have been similar to, or even slightly warmer than today (B&124 200BpstlLast Glacial Maximum and Early Holocene (18,000 to 6,000 BP)

3.2.3
3.23.1

3.2.3.2

3.2.3.3

3.23.4

3.2.35

Stringer, 2006) and Middle Palaeadithiiciris are known to have occupied northwestern Eurg
there appears to have been no hominin presence in the UK during this period (Wymer, 19
and Lewis, 2002heregional marine archaeology studwraidiee widerarea appears to have

been inndated for much of the period and the potential for recovering Ipswichian archaeological

material in tmegionainarine archaeology study area is thus regarded as very low. 3.2.4.2

Devensian to Last Glacial Maximum (73,000 BP to 18,000 BP)

The Devensian glaomtapproximately 73,000 to 18,000%He to Pwas the last glacial stage to
occur before the present, Holocene climatic ameligegtiorthe archaeological record from the
end of the Wolston&ageto the middle of the Devensian (appriyx#0z260 BP) suggests that 3.2
the UK was uninhabited by hominins for 208&080 yearsvith low populations of Homo
neanderthal reflected in the archaeological record from c.NM853D0 BP (

4.3

As sea level fell during the initial stages of therDévesgi@naiarine archaeology study area is
likely to have been exposed subaerially oncerevaitngool, dry conditions encouraged the

g)é.’l}ﬁéhto%nvironmental changes between the Degawsamaximum (approximately 18,000 BP) and the

midHolocene marine transgression akdi@aimarine archaeology study area (approximately
6,00BP) are much better understood than those during the preceding periods described above.

The regionalmaine archaeology study area is unlikely to have been free of glacial ice until
approximatel,000 BP and thineman occupation iskedy until at least this date. Early indications

of a human presence in the UK during thgadiatehave been foumdCaeswell Crags in
Nottinghamshire, dated to approximately 12,300 BP (Smith, 1992; Mithen, 2003).

At the start of the Holocene, sea level was approximately 65 m below its current stand across
southern North Sea and sea level curves generatechby(Z&lhr2002) indicate that most of the
area was an emergent terrestrial landscape from the beginning of the glacial retreat at approxim:
16,000 BP (during the Late Upper Palaeolithic). Freghait@posiximum the terrestrial extent of
theregonalmarine archaeology study area would have begun to shrink due to rising sea level fro
around 8,000 BP, comiguntil approximately 6,000 BP when the marine transgression of the North

development of rich arid grasslands (mammoth steppe), which supported large mammals. The migrati@ea basin was completed.
of theser@mals probably coincided with the arrival in the UK of late Middle Palaeolithic Neanderthals,

ottt

who were followadapproximately 31,000 BP by Early Upper Palaeolithic, anatomically
humans (Homo sapiens) (Barton, 2005). A hominin presesgenainiaeine archaeology study
area prior to the glacial maximum is thus entirely likely.

As the Devensian glacial maximum approached (app3dxiatedyl6,08%) sea level fell to
approximately 120 m below its current level and the soublfi¢gie gtigeal ice sheet extended as
far south as the Severn and the Wash (Flemmirajtl2Q@®) the Irish Sea Ice Sheet is known to
have extended down to the Isle of Scilly c. 25,000 BRe{@in201e}) The entineegionamarine

archaeology study area would thus have been behind the ice front and effectively uninhéao?[aﬁo% bg

hominins. Aliis tim¢éhe UK seems to have been deserted by humans and is not thought to have been
recolonised until the Middle Upper Palaolitis@ipproximatelyp,00BP, during the Windermere
Interstadi@lacobi and Higham 2012)

TheHornsea Threerayareageophysical surv@®G$S 2016)ndicated that tBevensiaBolders 3.2.4.6

Bank Formatioglacial titlomprises the domirsrdllow geologidarmation beyidentified across
most ofthe Hornsea Tée arrayarea It is noted th&@ove et al2017 recently mapped four
Devensian s8liand ice margins withinréggonamarine archaeology study anebwithin the
mapped 'singularity’ tisathe Bolders Bank Formation. This has resulteddivisiocsubf the
shallow seismic stratigraphy into diveasits by the BGS.

The early Holocemee now covered by North Sea between the UK and Eoftepereferred to as

606 Dogger | an dsighlyGignifiearst sincelh@rBa@deisation of the UK would have been
via this emergent landscape, of whicredismalmarine archaeology study area is part.
Archaeologically the period between tHeagio&lacial Maximum and the middle of the Holocene
coincided with the Late Upper Palaeolithic and the, lsliedatitidikelythat much of thegional

marine archaeology study area was occupied by La&alagapighic and then Mesolithic people
until the area was finally inun@fasdthegt al, 2007 1).

The morphology of this palaeolandscape is comparatively well understood througNdhnia work of the
ea Palaeolandscapes PrdgPR and HumbedRegional Environmental Characterigdgn (

projed (Gaffnegt al, 2007; Tappat al, 2011), which bgtrtiallpverlap with thegionamarine
archaeology study amewveingtheHornsea Three array ama part of tlegfshoreablecorridar

The Holocer{beginning in c. 117001BRYscape of the southern NortbaBdae characterised as

a lowlying plain, underlain across muchrefitreainarine archaeology study area by Bolders Bank

till, and sloping gently upwards from the kasntmlérn coast of the UK. During the Late Upper
Palaeolithic and Early Mesatithst ofheregionainarine archaeology saugawvould havieegun

with an open steppe environment that became inhabited by boreal and then later temperate wooc
speciess the climate warmed into the Early Holocene. The area also contained wetlands associa
with lakes and rivers, along with other small wetlands colonising natural features upon the previc

It is likely that early Devensian archaeological material will have been heavily impacted by the glaciglaciated surface (such as pingo's). Such features veugpdreact grazing animals and also have

ice, andif presentshould generalfhough not exclusivelg)expected to be found in secondary
contexdwithin the Bolders BRokmatian

:

been attractive to humans.
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The accelerating rate of sea levetlurgey the early Holoceworlld have seen the gradual 3.2.4.11 The palaeochannels inrdéggmalmarine archaeology study area appear to originate in the south and

inundation of tlwver lyingarts ofheregionamarine archaeology stu@gand its seerance dm

the UK mainland (Tampial, 201} leading to the development of salimainghnortbastern part

of theHornsea Threerayarea(Gaffnegt al, 2007: 82, Figure 7\&ixithe fragmentation of the area

into a series of lywng, shmking islands. By the end of the Mesolithic (approximately 6,500 BP)
almosall otheregionaiarine archaeology sturaya would have been inundated.

The northern edgetioé Hornsea Thregrayareais characterised by a gradual deepening towards

west and empty into the Outer Silver Pit through largeaesheanes of theegionamarine
archaeology study area (Eiteth 2005, Gaffney al.2007). Known as the Bpt@ut Formation,

these channels are examples of an extensive system of partially or completely infilled glacial/glaciof
channels, ranging in width from 50 m to 2 km, and up to 50 m deep, formed during the late Dever
and early Holocene deglaniaif the southern North Sea basin. Their lower fills, the Lower Botney
Cut, tend to comprise reworked glacial sediments of Devensian date thatlgisolbaiohampre
resettlement of the region.

the southern edge of the Outer Silver Pit, a major geological depression which formed a huge lake
during this period (Gaffetegl, 2007). By around 8,000 BP, the lake became a marine estuary8&s4t12 During the Holocene thesegkadial channedse likely thave become deep meandering river

connecte to the sea at its navidstern end. Throughout this pedodldiave represented major

systems within the vast terrestrial plain that was the southern North Sea, with sediment accumul:

focus for the human populations of the area, with its rich food resources. As sea level rose during thaitially comprised of coarse gravel glacial outwash deposits, followed by glaciolacustrine ¢

Holocenethe shore dduter Silver Pit would have eugsatuth int@r further intthe regional
marine archaeology staddaand introduced tidal flat, saltmarsh and estuary environments which
would have provided a rich resource package for Mesolithic human\ieeldhiensediments

associated witfiese environments are preserved upon the sea bed (rather than eroded by sug’s%'éluqaﬁt

marine processes) there is the potentitiiethateserve archaeological materiabteatdied
sedimentary sequences from pdiedoenvironmental dadg derive

glaciomarine paralletitted laminated clays and sands, indicative of rising sea level and the marine
inundation of the area.

A number of vibrocores, including one located within the Hornsea Three array area (number 53/02
seeFigure89) t aken from the west of the western en
Survey were examined as part of the NSPP @afin@p07). Six samples were taken from
vibroca number 53/02/395. These mardy medium grained, light yethovm sands with a relative

The likely regional importance of the Outer Silver Pit in the human occupation of the Early Mesolithigbundance of digiculated shell fragmehitee samples were not considered suitable for radiocarbon
resides not only in the economic significance of the lake/estuary itself but also of the extensive drainageting.

systems for which it acted as the Tomgstuarinend fluvial feature®sg theHornsea Three
arrayareaanddraining into the Outer SilvenBitdentified below the modern seabed sediments%
both the NSR&affneyt al, 2007 seeFigure3.8 of this repgrand thédornsea Thregrayarea
geophysical sur({&GS, 201Br/ebeen identified as belonging to the Botney Cut formation.

The upper fills of these channel systemstapgetar from the late Upper Palaeolithic and Early
Mesolithic periods. Thegyhave been important foci for human activity during the Early Mesalithic.

Living in proximity to fluvial features has distinct advantages for human groups, netheast of m%%ﬁil

potential to be used as routeways across the landscapedll appihalthough it is unlikely that

§.4.14 Low counts of pollerrerecoveredhichpreclude detailed interpretation. Trees and shrubs are well

represented, initially dominated by pine and oak and to a lesser extent by aldazehnd birch.
increases in abundance with height through the ,setilertbere were traceslmof andvillow
Herbsvee recordedith wil grassesedges and fat h@macken ansphagnum moss sponese

also present, the former increasing afte(Sdfghegt al, 2007).

5 Two further cores taken from as far apart as 100 km to the north and s&40Zr&0ndnedds

81/50)were also examined in detail as part of the NSPRe \Gémlerally low concentrations of

evidence of human settlement would itself reside within the channels themselves but instead be Iocat@&’”en in all the sequences discussed preclude detailed intieepogtaatinvegetation reflected is

on the channel margifisese palae@inels are thus significant in the archaeological landscape. In
addition, the incised nature of such features mesumshtichannels migtiso preferentially
preserve archaeological materiphtaebenvironmental data.

3.2.4.16

0

generally similar for the sequérmashe three cores, although some differences are observed, such
as slightly higher values for grasses and sedyesone 53/02/395. The dominance of tree and
shrub taxa including pine, birch, oak and alder above may suggest a Holocerubaiheframe, pr
early to middle Holocene, rather than later.

Sandy, nutrient poor contexts may be implied by the presence of bracken, low values for Ericaceac
also possibly by the presence of bogmoss spores recorded consistdmtoscia?92/395.
Thepresence of grasses and sedges also suggest more open habitats, although these could de
from wetter soils near to the sampling site rather than in the wider landscape.
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Figure3.8: Landscape features identified in geophysical survey data from North Seas Palaeolandscapes Project (NSPP).
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Figure3.9: Landscape features identifim NSPP geophysical survey and geotechnical data.
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